aviation pathology because often it provides the best means of solving the identification problems which are increasing each year. Group Captain A J C Balfour introduced the subject and explained that the number of civilian aircraft accidents investigated by the Department of Aviation Pathology had increased from two in 1957 to over 20 in 1976; and that civilians were more difficult to identify because they wore neither identity discs nor distinctive equipment, and because civil crashes usually involved more people than Service ones. Flight Lieutenant I R Hill then discussed the history and scope of forensic odontology and Squadron Leader T W Negus its application to aircraft accidents, and Mr B G Sims cited some fascinating examples of its use in relation to homicide and rape.
Forensic odontology is an ancient branch of forensic science which has been defined by Keiser-Nielsen (1970) as 'that branch of odontology which is concerned with the proper evaluation, interpretation and presentation of dental findings in the interests ofjustice'. Changes in the teeth due to illness, injury or physiological abnormality persist long after death because they are highly mineralized tissues, and many years or centuries later may provide evidence of the race, age, sex and habits of the individualand even of his identity.
The first recorded use of such evidence in a criminal case was in Commonwealth of Massachusetts v. Webster in 1850. Dr John White Webster borrowed money from Dr George Parkman, and then murdered him. He tried to dispose of the body but the remains were identified by Dr Nathan Cooley Keep, who had made dentures for Parkman. Webster was found guilty in spite of testimony from Dr William Morton that it was impossible to say for certain to whom any particular denture belonged.
In 1898 Oscar Amoedo wrote his thesis on 'L'Art Dentaire en Medicine Legale', which became the first textbook on the subject. The first chair of forensic odontology was established in 1944 in Cuba, where Castroverde gave the first organized courses. Forensic odontology should be practised by qualified dentists working in close liaison with specialists in other disciplines in a department of forensic medicine, because of the need for teamwork to consider all available evidence and to centralize costly apparatus.
Forensic dentists may be called on in civil cases, such as those concerned with malpraxis or animal bites; in criminal cases, particularly in connexion with identification and injury; and in the academic field, in connexion with new techniques or archeological studies.
In air disasters bodies are often damaged by trauma and fire, so that dental examination is the most reliable means of identification, although visual recognition, documents, jewellery, scars, fingerprints etc. may also be useful. More than one means of identification should be used whenever possible.
It is important to identify all the bodies, even though fire and severe injury may make this difficult. First, for accident investigation purposes the crew must be identified and examined if a medical cause for the accident is to be excluded, and identifying the passengers and their position in the aircraft may enable the sequence of events to be deduced from the pattern of injuries. Second, evidence of the identity of everyone who has been killed will be required by the coroner and by lawyers for probate and insurance purposes. Third, rapid and certain identification hastens the return of the body to the next of kin and so reduces their suffering.
If time is short the dentist should start examining female bodies first, since they are more difficult to identify because possessions in handbags get lost more readily than those in pockets. Maxillofacial injuries should be recorded at the same time, and these may help to define the direction and force of head impacts. Even where the head has disintegrated, careful search may reveal enough fragments of dental tissue to help with identification.
Dental identification depends upon dental records being available for comparison. These may be more easily transmitted by Telex if the letters Z to R (omitting U) are substituted for the numbers of the Zigismondy charting system, the letter Z representing the number 8 and letter R the number 1.
Comparison of the dental findings with the dental records must be meticulous, and so it takes time; we find that it helps to divide the records into four groups, male and female, child and adult. Where the ante-mortem and post-mortem chartings are similar but not an exact match, the inconsistencies may be compatible or incompatible with the proposed identification. Compatible inconsistency may result from treatment received in life after the chart was prepared or not recorded for some reason, or from such common charting errors as that arising from the mesial drift of molars. An incompatible inconsistency is one where recorded treatment is not found in the body; this must throw grave doubt on an otherwise perfect match, but X-ray examination may help and wrong charting or clerical errors are always possibilities.
Even when no ante-mortem dental records are available, the dentist may help by estimating age from the eruption of teeth or from root development, or noting racial differences in tooth and arch form. Dental work may show national characteristics, and information may be gleaned from relatives or photographs. Partial dentures are often distinctive, but full dentures are less useful because they may be displaced on impact. Service dentures carry an identifying marker cured into the posterior part of the acrylic, which is often protected from fire by the lips and tongue. Even without a marker, the nature and colour of the base and of the tooth material, the shape of post dams and relief areas, and evidence of repairs or labial flanges may be valuable, especially if duplicates or plaster models are available for comparison. After all possible positive identifications have been made, further identification can sometimes be made by exclusion.
The forensic dentist is an essential and fully integrated member of the medical investigation team; in a series of over 500 cases in our records, more identifications of aircraft accident victims were made from dental evidence than by any other single method.
The application of dental science to the detection of crime has been neglected in that too often it has been asked for only when difficulties have arisen, rather than being a normal part of the routine investigationeven though its value has been acknowledged for many years. The aim of dental science and technology in criminal cases is to achieve a positive identification, or at least to eliminate some of a number of provisional identifications.
The methods of forensic odontology may be applied to the living or the dead, so long as known records are available. Even without them age may be assessed from the state of eruption and development of the teeth, the increment pattern of the formation of the hard dental tissues, or the changes relating to the teeth or supporting structures. These methods are equally applicable to the victims of violent crime or road traffic accidents and to unknown bodies recovered from fire, water or hard sites (Cameron & Sims 1974 ).
An important application is the identification of the perpetrator from bite marks on human skin or in foodstuffs, and techniques for the comparison of dentitions form a special category. Forensic odontology may be divided into three major fields of activitycivil, criminal, and researchand in all three the interests of justice demand the proper handling and examination of dental evidence. 
